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(54) IMPROVEMENTS IN BOFLAVONE DERIVATIVES 

(71) We, CHINOIN GYOGYSZER ES VEGYESZETI TERMEKEK 
OYARA RT., a Hnngarian Body Corporate, of 1-5 To-iitca, Budapest IV, 
Hungary, do hereby declare the invention^ for which we pray that a patent mav be 
granted to us, and the method by which it is to be performed, to be particularly 
described in and by the following statement — 

This invention relates to 7-8ubstituted*8*aminomethylisoflavone derivatives 
and pharmaceutical compositions and animal feeds containing than, as well as to a 
process for the preparation thereof. 

It is now known that 7-alko3^-isoflavones can be used as animal feed additives 
owing to their anabolic effects (Hungarian Patent No. 162,377). 

7-Alkoxy-isoflavones are natural occuring organic compounds with high 
biological activities, which display an important role in the^ control of the cell 
metabolism of animal organisms. When administered to the living organism, they 
exert a significant vitamin-like activi^. The practical utim^on of these 
compounds is impeded, however, by the »ct that tncy are completely insoluble in 
water or aqueous media, and are onfy qtaringly soluble in oraanic solvents. 

The invention relates to 7-fiubstituted-8-aminoffiethyl-i80flavone derivatives 
of the general formula (I), 
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(I) 
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wherein , , 

R is Ci_M alkyl, C,.!, alkenyi or C^ aralkyi, 
R> is C^^ aikyl, and 



ve-or six-membered 



R* is alkyl, C,^ hydroxyalkyl, phenyl, pyridyl or picolyl, or 
R* and R* form together with the acOacent mtrogen atom a five-or 
heterocyclic ring with one or two hctcro atoms (preferably a piperazino, N-methyl- 
pipenizmo, morpholino, piperidino or pyrrolidmo group), 
as wdl as to their physiologically acceptable salts formed with organic and mineral 



acids. 



In the above formula R represents preferably meth^^, ethyl, isopropyl or cetyl. 
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The Q.., alkyi group may be straight-chained or branched. The C, alkenyl 
group 13 preferably vinyf. allyl, butenylor octadecenyl, whereas the aralkyl 
group IS preferably benzyl or ^phcneth)1. ' 
hydrox^^"^^^ Preferred representative of the C,^ hydroxyaJkyI groups is 

Preferred compounds having the general formula (I) are those wherein R is 
methyl, isopropyl or cetyl, R' is methyl or butyU and R' is methyl, o-picolyL a- 
hydroxyethyl or ^ydroxyethyl, or R} and Reform together with the adjacent 
nitrogen atom a morpholino, pyrroUdino or piperidino group, or a physiologically 
acceptable salt thereof. ^ ^ &• / 

The compounds having the general formula (!) most preferred for 
pharmacological or veterinary use are as follows: 



7-methoxy-8-<methyl-j0-hydroxyeth^-aminometbyl)-isoflavone, 
7-methoxy-8-morphoIinometh^-isoflavone» 
7-isopropoxy-8-morpfaolinomethyl-isoflavone, 
7-isopropoxy-^methyl-^hydroxyethyl.aminometh3d)-isoflavone, 
7-isopropoxy-8-piperidinometh}d-isofIavone, 
7-isopropoxy-8-[n-butyK2.methyIpyrid-6-yl>aniinomcthyll-isofl 
7-isopropoxy-g-pyrrohdinomethyl-isoflavone, 
7-ce^Ioxy-8-morphoIinomethyI-i6oflavone, 
and the physiologically acceptable salts of the above compounds. 

As mentioned above, the compounds of the general formula (1) form salts with 
organic or mineral acids. Of the salts the hydrochlorides, hydrosulfates, 
mcotoatcs, bitartrates, citrates, glyconates and lactates are to be mentioned. 

The orgamc or mineral acid addition salts of the compounds having the 
general fommla (I) crystallize from aqueous solvents with the uptake of crystal 
water. 4 to 5% aqueous solutions can be formed from the hydrochlorides thus 
obtained, whereas from the salts formed with organic acids 0.5 to 1% aqueous 
,soIutions can be prepared. More concentrated aqueous solutions can be prepared 
by adding 5 to 10% of an alcohol, glycerine, or 4 to 5% of ^ucose to the solvent. 

The compounds of the general formula (I) can be prepared according to the 
mvention as follows: 

a) a compound of the general formula (II), 

wherein R has the same meanings as defined above, is subjected to 
cmoromethylation, and the obtained compound of the general formula (HI), 




(HI) 



wherein R has the same meanings as defined above, is reacted with a secondary 
armne of the general formula (Iv), 

R* 

HnJ (IV) 
R» 

wherein R* and R* each have the same meanings as defined above* or 

b) a compound of the general formula (III), wherein R has the same meanings 

as defmed above, is reacted with an amine of the general formula (IV), whcreinR' 

and R each have the same meanings as defined above. 

If d^red, the compounds of the general formula (I) so obtained can be 

converted mto their physiologically acceptable acid addmon salts formed with 

orgamc or mmeral acids. 
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The starting substances of the general formula (II) are known compounds and 
can be prepared as described in Hungarian Patent No. 162,377. 

In the first step of process variant a) a 7-alkoxyisoflavone of the general 
formula (U) is subjected to chloromethylation. The reaction may be performed 
5 with dry gaseous hydrochloric acid in the presence of paraformaldehyde, or with 5 
concentrated aqueous hydrochloric acid m the presence of formaldehyde. The 
chloromethylation is conducted preferably in the presence of a Lewis acid, such as 
zinc chioride, aluminium chloiide or stannic chloride. As reaction medium e.g. 
acetic acid or propionic acid can be used. The reaction is performed generally at 
10 60 to 100*»Q preferably at 85 to 95*C ^ . . . 

The compounds of the general formula (HI) so obtained can be isolated m a 
known e.g. by concentrating the reaction mixture and precipitating the 
product with concentrated hydrochloric acid. 

The compounds of the general formula (III) can be converted into the desired 
1 5 end-products of the general formula (I) by reacting them with a secondary amine 1 5 
of the general formula (IV). As amine reactant of the general formula (IV) 
preferably p-methylaniino-ethanol, morpholine, piperidine, pyrrolidine, or 2-n- 
butyIamino-6-methylpyridine can be used. The reaction is suitably earned out at 
elevated temperatures, preferably at the boiling point of the reaction mixture. As 
20 reaction medium preferably an alkanoi of 1—4 carbon atoms, such as methanol, 20 
ethanol or propanol, or an excess of the amine of the general formula (IV) can be 
used. The excess of the amine also serves as acid hinding agent to bind the 
hydrochloric acid liberated tn tho reaction. 

The compounds of the general formula (I) so obtained can be isolated in 
25 known manner, preferably by pouring the mixture into water, removing the 25 
solvent, and« if necessary, precipitating the product from the residue. 

The compounds of the general formula (I) can be converted into their acid 
addition salts in known manner e.g. by reacting them with a preferably 
stoichiometric amount of the appropriate acid in a solvent medium (such as in an 
30 alkanol, o.g. in methanol or ethanoH, * ^ ^ 

The compounds of the general 'formula (I) are of interest for the then^y of 
osteopathic conditions (i.e. for the treatment of cardiac and pulmonary disorders 
connected with hypoxia and hypercapnia, such as cor pulmonale, an^na pectoris, 
emphysema and pulmonary fibrosis), and for the treatment of peripheral blood 
35 supply disorders. These compounds exert, on the one hand, a favourable (oxygen* 35 
separating) eOfect on the oxidative phosphor^tion and enerpy-pre^serving 
proi^esses, and, on the other hand, tney influence the energy-mtensive ion 
translocation processes (Ca cbculation and mineralization) at a subcellular 
mitochondrial leveL 

40 The 8-aminomethyl derivatives increasing significantly the mitochondrial 40 

cytochrome-C enzyme activity. ^ . o 

Compared tp many other 7-alkoxy-isoflavone compounds, the new 8- 
aminomethyl derivatives have the advantage that they are water-soluble. 

The invention provides in another aspect animal feeds, watering compositions 

45 or feed additives containing as active mgredient a compound of the general 45 
formula (I) or a physiologicaSy acceptable salt thereof. These animal feeds or feed 
additives are prepared by adding a compound of the general formula (T) or a 
physiologically acceptable sahuereof to the animal feed, or by a d m ixing a 
compound of the general formula (I) or said salt thereof with an apmopnate 

so phyaologically acceptable solid or liquid carrier or comestible. Preferred 50 
compounds arc those listed hereinbefore. Thus our invention extends to a method 
of increasing the weight gain of livestock which comprises administering to said 
livestock an anabohcaHy effective amount of a compound of the invention. 
A still further aspect of our invention provides pharmaceutical compositions 

55 containing as active ingredient a compound of the general formula (I) or a 55 
physiolopcally acceptable salt thereof in admixture with a pharmaceutically 
acce^ble solid or liquid carrier, diluent and/or auxiliary agent 

The pharmaceutical compositions may be prepared according to 
conventional methods of pharmacy. ^ . j . 

60 If desired, the compounds of the general formula (I) can be admixed with trt) 

other additives. As additives e.g. biologicaUy active substances, such as vitamins, 
amino acids, choline chloride, salts of mineral acids, trace eleincnts and other 
known biologically active substances can be used. The feed additives can be 
marketed preferably in the form of prcmixes contammg the compounds of the 

65 general formula (I) or their sahs in admixture with other biologically active 65 
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components. Furthermore, dfluents, solvents, lubricants, carriers and formulating 
^iSjflvwK^'' ^"^""^^ "^^^ ^f*"^ ^^to- Tlie feed additives can be 
^ ^^ '° the form of for example powdeis. powder 

«; S^S-fJ!!'^***'* solutions, emulsions or suspensions, the compositions 
^ J^J^^ ^ ® compounds of the general fonnula (I) can also be admixed with the 
armiang water of the animals. 

aaifo^LT "* ^"^i^^^Py. the compounds of the general formula (I) or their 
salts may De converted to pharmaceutical compositions, such as tablets, coated 
powder mixtures, solutions, emulsions or suspensions, preferably for oral 
10 administration. Composrtions in unit dosage form are often preferred. The 
pnarmaceutical con^osifions usable in human ther^y as well as the dietetic 

tlX^ f^""^^,"* ^^^^^ ^? ^« general fonnula (Dora 

salt thereof, other biologically active substances, primarily vitamms, as well The 
compounds of the general formula (I) or their salts are preferably forrau- 

15 latcd into tablets weiring 100 to 200 mg. These tabfets may contain 
conycnuonal additives >uSi as talc. starcB or magneshim stearate) in 
a?i^tion to_^e ac^e a^^^ The _daily dosage variS depending on the 
prescnption ofuie p^siaan and the condSon of the patient. - - 

The biological effects of the compounds having the general formula fn are 

20 evident from & results of the foDowmg tests: ^ormma are 

, Riarmacological and clinical studies 
wnen «lmimstered to rats for 5 weeks in an oral dosase of 10 mffAflVdav 7~ 
'^^^^^<>^^oMomc^^^^^ nicotinatc^used a Mc^t 

nitrpgen rrtcntion. In a 45 days^ swumning test performed on male rats, a <£ilv oral 

raf. ^^''^P*?^*? decreased significanUy the oxygen demand of resting 

^m^A^SL^ were trcated^th a cfafly dosige of 1 mgyiOO g. body 

30 IJe compounds according to the invention increase significantly calcium, 

phoaj^ate and potassium retention. Neither oestiogenic. nor androgenic side 
effects were seen m our terts, and the compounds were not seen to ii^uence the 
mnctwns of the thyroul ^d and adrenal cortex, either. The activity of the 
Wcoiytic enwme system mcreases upon the administration of the compounds. 
^?«,S"P°^5 wear to act on the oxidadon of the NAEMependent substrates 
in such a wa^ that they decrease the intensity of oxidation in thb restbg mtTbS 
increasethe ^nsity of oxidation in the activated state. The compounds exert a 
nS3&*5£^ ?° "^"^ ^"^^ mechanism, and improve the eEn^r^ 
^^^lr±?^^y increase the eneigy-mtensive swelling of mitochondria and the 

40 activ» of o-^ycerophosphate). "uuie 
Tiie te^ed compounds were seen to increase the oxidation capacity of all liver 
Mo^ontoum substrates (the measurements were carried out in a Warburg 

Wdght gain increasmg effects: 
45 When admixed with animal feed in a concentration of e.g. 2 gyiOO kg.,^ the 

wounds according to the invention effectively increase the weight gain^farm 

Tlie teats wwe carried out «i gnnips consistmg of 30 evirated cocks each. ITic 
!f?^ ^^yh comMunds under examination were admixed 
50 with the fMd m a conccnteation of 2 ayiOO kg. crffeed In the prc-treatment period 
(one wedc) at weD as hi the first week of the test period the animals were f«i with 
starting feed, and thereafter feeding was contmued with fattening feed. The 
compoations of these feeds were as fi^ows: 

t^^^^' ^^.^'T^^* soybean: 20.0%, alfalfa meal: 2%, 65% fish 
SSlLTf^'^^^^ 

- a ryo/^^S^^' ^.9%, 45% Soybean: 12 J%. peanut grits: 

9 0%. alfalfa meid; 2.0%, 65% fish meafc 4.%. m^ ical (45%): 3.8%, cal^ 
^ ghwphate: 1.0%. lime: 1.8%. salt: 0.3%, vitamS premix IL oi%i miner^preiS 

The compositions of the vitamin premixes utilized were as foDows: 
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Vitamin premix I 


Vitamin premix n 


Vitamin A 


2,000,000 lU 


1,200,000 lU 


Vitamin D, 


400,000 lU 


300,000 lU 


\^taminE 


4,000 lU 


2,000 lU 


Vitamin Kj 


400 mg. 


400 mg. 


Vitamin Bi 


400 mg. 


200 mg. 


Vitamin B, 


800 mg. 


700 mg. 


Vitamin B, 


1.200 mg. 


2,000 mg. 


A^amin B^ 


400 mg. 


500 mg. 


Vitamin Bj, 


10 mg. 


4mg. 


Niacin 


4,000 mg. 


5,000 mg. 


Choline chloride 


100,000 mg. 


100,000 mg. 


Bacitracin 


6,000 mg. 


4,000 mg. 


4-Ethoxynieth^-quinoline 


25,000 mg. 


25,000 mg. 


Furazolidone 


20,000 mg. 




Ardinone 




^,000 mg. 



The mineral premix I utilized had the following composition: 



Manganese 20,000 mg. 

Iron 2,000 mg. 

20 Zinc 8,000 mg. 20 

Copper 400 mg. 

Iodine 150 mg. 

4-Ethoxymethyl-qutnoline 100 mg. 

(Admixed with 100,000 g. of bran). 



25 Both feeds had the following guaranteed characteristics: dry substance 25 

content: 86%; starch equivalent: 69.5 kgyiOO kg.; raw protein: 19.5%; digestible 

raw protein (calculated): 17.1%. 

The compounds under examination were milled to obtain a fine powder, and 

then were admixed with the feed in two steps, Le. first a concentrate containing 
30 1000 ppm. of active agent was prepared, and then it was diluted to the final active 30 

agent concentration of 20 ppm. After the second mixing step the feed was analyzed 

to check the uniform dis&ibution of the active agent. 

During the test period the animals were maintained in a room of conditioned 

temperature and air humidity. The flntnifll» were weighed each week. 
35 The results of these tests are summarized as follows: 



6 



1,482^8 



6 



10 



15 



Test No. 


Compound 


Increase of weight gain, related to the 
controls 


I 


——(control) 






Compound "A" 


+5 74V 




Comoound •'B" 






Comnound '•C" 




n 


— ( Cftntm1\ 








,7 CIO/ 








m 


— (control) 






Conq)ound"A" 


+6.81% 




Cbnqwund "B" 


+4.34% 


IV 


— (control) 






ConqKJund " A** 


+8.76% 




Compound "B" 


+4J8% 
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Compound **A": 7-isopropoxy-*8-ffloipholinomethyl-isoflavone nicotinate 
Compound "B": 7-i^^^ixy-^meUi34-^l^droxyethyl-amlooiaethyl)iso 

Compound -C*: 7-methoxy'8-(methyl-^-hydroj^ethy!-aminomcth>d)-i5oflavone 
20 nicotinate 20 

^^^j^vention is elucidated in detail by the aid of the following non-limiting 

Example L 
7-Methoxy-G-chIorometihyi-isoflavone. 

2^ 24.0 g. of paraformaldehyde are added to a suspenaon of 50.4 g. of 7- 25 

methoxy-4soflavone in 500 mL of facial acetic add, and the mixture is heated to 
90*C. A mixture of U g. of zinc chloride and 150 ml. of concentrated 
hydrochloric acid is added dropwise to the ohtained solution within 2 hours, and 
the mixture is heated for further 2 hours at 90 to 95*^0 Hie mixture is clarified with 

30 1 .0 g. of charcoal, and filtered. The fQtrate is evaporated under reduced pressure 30 
to a final vohime of 100 ml., and 20 mi. of concentrated h^rochloric acid are 
added to the residue. The mixture is cooled m ice bath, the separated crystals are 
fBtered off, washed with 80% acetic acid, and dried in vacuo, flie obtained 51.8 g. 
of crude product is recty^aOized from hot methanol to obtain purified 7-methoxy- 

35 8*chloromethyl-ifionavone, m.p.: 146—148'C 35 

Example 2. 

7-Methaxy-8-(methyl-d^ydroxyethy]-aniinomethyl)-isofIavone 
8 mi. of B-methjiamino-etnanol aro added to a suspension of 15.0 g. of 7- 
methoxy-8-chloromethyl-QofIavone in 150 ml. of methanol, and the mixture is 
40 boiled for 3 hours. The obtahed solution is poured into 450 ml. of water, and the 40 
aqueous mixture is cooled the separated product is filtered off, washed with 20% 
aqueous methanol, and dried. 15.2 g. of the title compound arc obtained; m.p.: 
72— 74**C (after recrystallization from methanol). 

Example 3. 

45 7-Methoxy-8-morpholinomethyl»isoflavone and salts 45 

35 mL of morpholine are aidded to a su^nsion of 60.0 g. of 7-methoxY-8- 
chloromethyi-isoflavone in 600 ml. of methanol, and the mixture is heated to 
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boiling with sttmng Tlic solids dissolve within 20 minutes. After 3 hours of boaint 
the shghtly yellowish solution is poured into 2400 ml. of water with stirring. The 
mixture is cooled, the separated precipitate is filtered off, washed with 20^ 
aqueous methano . and dried. 67.1 g. of 7-nicthoxy-8.morpholinoraethyt 
5 isoflavonc are obtained; ULp.: l79-.180«cr(after rccrystalliktion from methanol). 5 

e ^:^®^0'Q^"^nwn>*iolinomethyI-isoflavonc hydrochloride 
17.5 g. of 7-raethoxy-8-morpholinomethyl-isoflavone are suspended in 160 m!. 
of absolute methanol, and the suspension is heated to boiling with stirring. A 
mixture of 5 ml. of concentrated hydrochloric acid and 15 ml. of methanol is added 

10 to the suspension, whereupon the solids dissolve completely. After 15 minutes of in 
boilmg the mixture is clarified with charcoal, filtered when hot, the filtrate is 
diluted with 15 ml. of benzene, and 66% of the soWents are distilled off under 
atmosphencjprcssure. The obtained residue is cooled to -10*C, the separated salt 
is filtered off, washed with methanol and dried, 16.9 g. of 7-methoxy-«-morpho- 

15 httomethyl-isoflavone hydrochloride are obtained; m.p.: 240— 242'*C 15 

7-Methoxy-8-morpholinomethyl-isoflavone nicotinate 
14.0 g. of 7-metho^-8-mo^hollnomethYl-isonavone arc dissolved in 140 ml. 
of hot abs. uopropanol, and a suspension or 5.0 g. of nicotinic acid in 15 ml. of 
isopropanol is added to the soludon. The slightly yellowish solution is boiled for 15 
20 mmutes, thereafter it is cooled to crystallize the product The product is filtered 20 
off at -10"C and washed with isopropanol. After drying 18.3 g. of 7-meihoxy-8- 
morpholino-methyl-isoflavone-nicotinate are obtained. M.p,: 157— )58°C (after 
rccrystalhzation from 85% isopropanol). 

Example 4. 

25 <^ n 7-Isopropoxy-^-chloromcthyi-isoflavone 

56.0 g, of 7-isopropoxy-isoflavone arc dissolved in 560 ml. of acetic acid under 
gentle heating. 24 g, of paraformaldehyde are added to the solution, the mixture is 
heated to 90«C, and a mixture of IJ g. of zinc chloride and 150 ml of 
S2°*i5?H?*®" tty<irochIoric acid is added dropwise to the stirred mixture at 

30 90— 95'C, under constant stirring. The mixture is maintained at 90— 95**C for one 

additional hour, thereafter it is clarified with charcoal, filtered when hot, and the 

filtrate is evaporated under reduced pressure to a final volume of 150 to 160 ml. 20 

ml, of concentrated hydrochloric acid are added to the residue, and the mixture is 

^ ^ stirring. The separated crystab arc filtered off, washed 

^?_rrfio*^^*^ ^ ' **** compound are obtained; m.p.: 35 

125™~i26 C« 

Example 5, 

7-Isopropoxy-8-morpholinomethyl-isofiavone and salts 
1. A mixture of 32.8 g. of 7-isopropoxy-8-chloromethyUisoflavone, 164 ml. of 
40 absolute alcohol and 20 ml of morpholinc is heated to boiling, and the obtained 40 
solution is boiled for 3 hours. The hot solution is poured very slowly into 700 mi of 
stirred water. The separated crystals are filtered off after cooling, and washed with 
20% aqueous alcohol. After drying 37.7 g. of 7*isopropoxy-8-morpholinomethyl. 
isoflavone are obtained. Mp.: 126— 128*C(after recrystalliration from mcthanoO- 

45 7-^m>ropox^-8-morpholinomethyl-i8oflavone hydrochloride monohydrate 45 

10.0 g, of 7-isopropoagr-8-fflorphollnomethyl-isoflavone are dissolved in 50 mL 
of hot absolute ethand, and a mixture of 2.8 mL of concentrated hydrochloric acid 
and 10 ml of absolute alcohol is added. After 0.5 hour of boiling the mixture is 
clarified with activated carbon, filtered, and the filtrate is cooled. The separated 



50 



substance is Ghered off and washed with 96% alcohol. After diying, 10.1 g, of 7- 
isopropaxy-S-moipholinomethyi-isoflavone hydrochloride monohydrate are 
obtained; m.p.: 2»-224'C 



25 



30 



50 



7-Isopropoxy-8-morphoIinomethyl-isofiavone hydrosulphate 
A mixture of 1.45 ml. of concentrated sulftiric acid ti » 1,^ and 10 ml. of 
55 methanol is added dropwise to a warm solution of 10.0 g. of 7-isopropoxy-8- 55 
morpholinomethyl-isofiavone in 40 ml. of methanol, and the mixture ts boued for 
0.25 horn*. Duriim this period the crystalline end-product starts to separate. The 
mixture is cooled with stirring, immersed into an ice bath, the separated crystals 
are filtered off, washed with absolute methanol, and dried at 60*C. 9.9 g. of 7- 
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^^^^^^^^^^^^^^^^^y^'^^^^^^^ hydrosulfatc arc obtained; nLp.: 

7-IsopTopoxy-8-nioTpbolmometh^*isoflavoiie nicotinate 
• lO.Og. of T-isopropoxy-S-morphoiinomerayl-isoflavone are dissolved in 40 ml. 
5 of hot isopropanol, and a suspension of 3.5 g. of. nicotinic acid in 10 ml. of 5 
isopropaaol is added to the solution. The reaction mixture is boiled for 15 minutes, 
then activated carbon is added to the mixture, and boiling is continued for 
additional 0.5 hours. The mixture is filtered, the filtrate is cooled to -lO'C, the 
separated crystals are filtered off, washed with isopropanol and dried in a vacuum 
10 desiccator. 11.5 g. of T-isopropoxy-S-morpholinomethyl-isoflavone nicotinate are IQ 
obtained; m.p.: r33-l34'»C. 

When T-isopropo^-S-morpholinomethyl-isoflavone is recryscallized from a 
fourfold amount of 85% isopropanol, the compound absorbs one mole of crystal 
water, and retains this cc>^al water even after orying in a desiccator. T-Isopropoxy 
15 8-moipholinomethyl-isoflavone nicotinate monohydrate melts at 106— 108*'C 15 

7-Isopropoxy-8-morpholinomethyl-isoflavone bitartratc hydrate 
10.0 g. of 7-i8opropoxy-8-morphblinomethvi-4sofIavone are dissolved in 40 ml. 
of hot isc^ropanol, and a suspension of 4.0 g. of tartaric acid in 10 ml. of 
isopropanol is added to the stirred solution. After some seconds the end-product 
20 rapidlv starts to crystallize. After 15 minutes of boiling the mixture is cooled, the 20 
crystals are filtered off, washed with isopropanol and dried. 13.3 g. of 7- 
^ gro^r^«morphoUnometh>i>isoflavone bitartrate hydrate are obtained; m.p.: 

7-Isa(xropoxy-8-morpholinometh3d4soflavone citrate hydrate 
25 ^^'93' T-isc^ropoxy-S-morpholinomethyl^soflavone are dissolved in 50 mL 25 

of hot 85% isopropanoU and a su^nsion of ol5 g. of citric acid in 15 ml of 85% 
isopropanol is added. After 15 mmutes of boiling die obtained clear solution is 
diluted with 10 ml. of dry benzene, and 20 mL of the volatile conqH)ncnts are 
distilled off under atnKmheric pressure. The residual solution is clarified with 
30 charcoal, filtered, and stirred to initiate crystallization* Tlie crystal-containing 30 
mixture is cooled with ice, the crystals are filtered off, washed with dry 
isoprt^anol, and dried. 14.1 g. of 7*isopropoxy-S-morpholinomethyl-isoflavone 
citrate hydrate are obtained; m.p.: 151 — I53^C 

7*Isopropoxy-8-morpholinomethvlHSoflavone gluconate 
35 10.0 g. of 7-isopropoxy-S-morpholinometfa^4soflavone are dissolved in 50 ml. 35 

of dry warm isopropanol, and 10 ml. of a 50% aqueous gluconic acid solution are 
added. The mixture is boiled for 03 hours, and the obtained solution is 
concentrated, whereupon the product starts to separate. Hie concentrate is 
cooled, the separated crystals are filtered off, washed with ice-cold 85% 
40 isopropanol, and dried at 60°C 15J g. of snow-white, crystalline 7-isopropoxy-8- 40 
morpholinomethyl-^soflavone gluconate are obtained; m.p.: 131 — 133^Cp 

Example 6« 

7-l8opropo;7-8-^eth^-^hydroxyeth^-aminomethyI)- and salts 

A nuxtitre of 20.0 g. of 7-isoiffopoxy-S-chloromethyl^ofiavone, 16 ml. ofA* 

45 methylaniinoethanbl and 100 mL of absolute cthanol is refhixed for 6 hours. The 45 
fight yellow solutioo is clarified with charcoal, filtered, and the filtrate is 
evaporated to dryness in vacua The obtained 31.0 g. of resinous substance is 
stirred with 31 mL of 50% aqueous acetone, the pH of the mixture is adjusted to 8 
with concentrated hydrochloric acid, finall]^ the mixture is cooled to -lO^'C The 

50 separated crystals are filtered o^, washed with 50% aqueous acetone, and dried in 50 
a desiccator. 21.7 g. of 7-isopr<^oxy-^niethyi-^hydroxyethyI-aininomethyl>-iso- 
flavone are obtained; m.p.: 80— 81^C 

7-IsopropOKy-8-(methyi-^hydroxyethyl-BininomethylHsofIavone hydrochloride 
monohydrate 

55 10.0 ^ of 7-isopropoxy-8-chIoromethyl-i8oflavone are reacted with 8 mL of ^ 55 

mcth^ammoethahoi in 50 mL of absolute cthanol as described in Example 5. The 
reaction mixture is evaporated to dryness, the obtained 15 g. of resinous residue 
are dissolved in 100 mL of hot 1 N hydrochloric acid, and the product is 
precipitated by salting out with 12.0 g. of sodium chloride. The mixture is cooled. 
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the separated crystals arc Ghered off, dried, and recrystallized from a twofold 
amount of methanol. 6.4 g. of 7-isopropoxy-8-(methyl-^hydroxyethyl-anuno- 
methyO-isoflavone hydrochloride monohydrate are obtained: m.p.: 
(78)_164— Idd-C 

5 7-Isopropoxy-8-(methyi-^ydroxyethyl-aminomethyl)-isoflavone nicotinate 5 

30.0 g. of 7-i5opropoxy-8-{methyl-p-hydroxyethyl-aminomethyl>isof[avone 
are dissolved in 90 ml. orhot isopropanol, and a suspension of 10.2 g. of nicotinic 
acid in 32 mi. of isopropanol is added. After 15 minutes of boiling the mixture is 
cooled to -lO^'C with stirring. The separated crystals are Altered off, washed with 
10 isopropanol* and dried in a vacuum desiccator. 26.0 of 7-isopropoxy-8-(methvl-^ 10 
hyaroxyeth^amino)-methyl-isofIavone nicotinate are obtained; ntp.: 120— t2l'*C 

7-Isopropoxy-8-(methyl-^-hydroxyethyl-aminomethyl)-isofIavone bitartrate hy- 
drate 

10.0 ^. of 7-isc^roppxy-8-(methyi-/^ydroxyethyi-aminoethyl>isoflavone 
15 are dissolved in 40 inL of hot isopro£ahol, and a suspension of 4, 1 g. of tartaric acid i 5 
in 10 ml. of Isopropanol is added. The mixture is boiled for 0.25, hour; during this 
operation the end-product starts to ciystallize. After cooling the crystals are 
filtered off, washed with isopropanol ancl dried. 12.6 g. of 7-isopropoxy*8^methyl- 
^hydroxyethyl-aminomethylV-isoflavone bitartrate hydrate are obtained; m.p.: 
20 134— 13^«C 20 

Example 7. 

7-Isopropoxy-8-piperidinometh}1-isof]avone and its nicotinate 
A mixture of 10.0 g. of 7-isopropox3r-&-chloromethyl-isofIavone, 50 ml. of 
absolute ethanol and 10 mL of pipericune is refluxed for 6 hours. The solution is 
25 ciariHed with charcoal, Hhered, and the filtrate is cooled to — 10"C The separated 25 
crystals are filtered off, waslwd with absolute ethanol, and dried at 60^C 9.06 g. of 7- 
isopropoxy-8-piperidinomethyl-isofIavone are obtained; m.p^ 138*'C 

7-l8opropoxy-8-piperidinometh>1-isoflavone nicotinate monohydrate 
3.8 g. of 7-isoprppo;^-8-piperidinometh^isoflavone are dissolved in 15 ml. of 
30 hot isopropanol, ancf a susiisnsion of 1.3 g. of nicotinic acid in 5 ml of 85% 30 
isopropanol is added to the stirred solution. After 0.5 hours of boiling the mixture 
is cooled, the separated crystals are fihered off, washed with 85% isopropanol, and 
dried in a desiccator. 4.4 g. of 7-isopropoxy-8-pipeTidinometQyl-isoflaVone 
nicotinate monohydrate are obtained; m.p.: 133 — 134*^C 

35 Example 8. 35 

7 - Isopropoxy - 8 - [n - butyl - (2 - methylpyrid - 6 - yl) - aminomethyl] - isofiavone 
hydrochloride 

A mixture of 10.0 g. of 7-i80propox]^-8-chloromethylisoflavone, 50 mL of 
absolute alcohol and 6 mL of 2-n-butyiamino-6-methyipyridin6 is refluxed for 2 

40 hours* The mixture is clarified when hot with activated carbon, filtered, and the 40 
filtrate is evaporated to dryness in vacuo. The 16.7 g. of resinous substance are 
dissolved in 3 J ml. of acetone, the solution is addified strong with concentrated 
hydrochloric acid, and diluted with water to effect crystallization. After cooling 
the crystals are filtered off, washed with ac^ueous acetone, and dried in a vacuum 

45 desiccator. 8.6 g. of the title compound arc obtained; nup^ 108 — 110°C (after' 45 
recrystalHzation from methane^). 

Example 9. 

7-Isopropoxy-8-pyrrolidinometh}1-isoflavone and salts 
5 mL of pyrrolidme are aoded to a suspension of. 10.0 g. of 7-isopropoxy-8- 
50 chloromethyl-^soflavone in 50 mL of abs. ethanol, and the mixture is refluxed for 3 50 
hours (the solids dissolve even at 50**Q. The orange solution is clarified with 
charcoal, filtered, and 100 ml. of water are added to the warm filtrate. The product 
is isolated as described in Example 5. 10.5 g. of 7-isopropoxy*8-pyrroiidinomethyl- 
isofiavone are obtained; ntp^ 1 15-7-1 16^C. 

55 7-IsopropQxy-8-pyrTolklinomethyl-isoflavone hydrochloride hydrate 55 

A mixture of 2.5 nu. of concentrated hydrochloric acid (d = 1.19) and 10 ml. of 
absolute ethanol is added to a warm solution of 10.0 g. of 7-isopropo^-8-pyrroli- 
dinomethyl-isoflavone in 38 mL of absolute ethanol, and the obtamed mixture is 
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boOed for 025 hour. The crystals which separate upon cooling are isolated as 
described in the second paragraph of Example 5. 10.25 g, of 7.isopropoxy-8. 
pyiroiidmomethyi-isoflavone hydrochlonde hydrate are obtained* m o • 
218— 220**C. 

7--Isopropoxy-8-pyrroIidinomethW-isoflavone nicotinate 
1 0.0 g. of 7-isopropoxy-tf-pyrroUdinomcthvl-tsoflavone arc dissolved in 30 ml. 
of warm dry isopropanol, and a suspension of 3.4 g. of nicotinic acid in 10 mL of 
dry isopropanol is added. After 15 minutes of boiling the reaction mixture is 
processed bs described in the fourth paragraph of Example 5. 12.60 g. of 7- 
^^j^^-pynolidinomethyl^soflavone nicotinate are obtained; m.p.: 

7-Iso()ropo.xy-8-pyrroiidinomethyi-isoflavone bitartrate hydrate 
A suspension of 4.0 c. of tartaric acid in 10 ml of 85% isopropanol is added 
with stimng to a hot solution of 10,0 g. of 7-isopropoxy*pyrroIidinomethyl. 
jsoflavonc m 40 ml. of isopropanol. The crystals immediately begin to separate. 

.5' ,^ hour of boilmg the mixture is cooled, the crystals arc filtered off, washed 
with cold 85% isopropanol, and dried at under atmospheric pressure. 14.30 g. 
of 7-isq^ropoxy-8^yrTolidinomethyi-isoflavone bitartrate hydrate are obtained; 
m.p,: 166 — 168"C. 

Example 10. 
7-Cetyloxy-8-chlorometh]dHSollavone 
23.0 g. of 7-cetylox]r-i8ofIavone and 6.0 g. of puaformaldehyde are dissolved 
m 460 mi. of warm dacial acetic add. A mixture irfO.4 g. of zinc chloride and 40 
mL of concentrated hydrochloric aicd is added to the solution at 90 to 95**C within 
2 hoars, and the mixture is stirred for additional 2 hours at 90 to 95"C The mixture 
is clarified with activated carbon, filtered when hot, and the filtrate is cooled. The 
obtamcd shmy precipitate fatty to the touch is filtered ofif, washed with 80% acetic 
acid, md dried in a vacuum desiccator. 19.0 of the title compound are obtained* 
m.p.: 85— 86*'C (after recrystailization from absohite alcohoQ. 

Example 11. 

7-Cetyloxy-8-morphoiinomethyl-isoflavone and salts 
A mixture of 15.6 g. of 7-cetyloxy-^hloromethyl-isoflavone, 50 mL of 
absolute ethanol and 10 mL of morphdline is refhixed for 6 hours. The solid 
substance slowly dissolves. The red solution is clarified with charcoal when hot, 
filtered, the filtrate is cooled and dien it is immersed into a salty ice bath. The 
separated crystals are filtered off, washed with absolute ethanol, and dried in a 
vacuum desiccator. i5J g. of 7-cetyioxy-8-morph(^ometh^-isoflavone are 
obtained; m.p.: 93— 94*C 

7-CeMo3Qf-8-morpholinomethyI-isofiavoiie hydrochloride 
A mixture of t mL of concentrated hydnxhloric acid and 3 mL of absohite 
alcohol is added to a hot solution of 11.0 g. of 7-cctyloxy-8^orphollnomethyl- 
isoflavone in 20 mL of absolute alcohoL The dear solution is boiled for OJ^ hour, 
and then coded. The s^arated salt is filtered off, washed with 96% alcohol, and 
dried. 63 g. of 7-cetyloxy-8*m(mholinomethyl-isoflavone hydrochloride are 
obtained; m-pj (I51>-187— 189»C 

7-Cetyloxy-8-morphoIinomethyl-isoflavone nicotinate 
A suspension of 1 J g. of nicotinic acid in 5 mL of isopropanol is added to a hot 
solution of 5.6 g. of 7-cet^oxy^morpholinomethyi-tsoflavone in 28 mL of 
isopropanol, and the mixture is boiled for QJ25 hour. The mixture is cooled, 
immersed into an ice bath, the separated crystals are filtered off, washed with 
isopropanoL and dried in vacuo, 4.8 g. of 7-cetyiQxy-8-morpliolniomethyl- 
isoflavone mcotinate are obtained; m.p.: (89— 90)— 97'C 
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WHAT WE CLAIM IS:— 

1. A compound of the genera! formula (I) 



(D 



H 

wherein . 
5 R is C|.« alkji, C,.„ aikenyl or C,.,, aralkyi, 5 
is alkyl, and 
R* is alkyl, C,_4 hjrdroxyalkyl, phenyU pyridyl or picolyU or 

and R' form together with the adjacent nitrogen atom a five- or sU-membered 
heterocyclic ring with one or two hetero atoms. 
10 or a physiologically acceptable sah thereof formed with an organic or mineral 10 
acid. 

2. A compound according to claim 1 wherein R is C,.„ aikyU vinyl; allyi, 
butenyl, octadecenyl* beaz>i or /^-phenethyL 

3. A compound according to claim 1 or 2 wherein R^ and R^ form together 

[5 with the adjacent nitrogen atom piperazino, N-methyl-piperazino, morpholino, 15 
piperadino or pyrrolidino group. 

4. A compound of the general formula (I), wherein 
R is methyl, isoprop^ or cetyU 

R' is methyl or Dutyi, and 
20 R* is methyU cr-picolyi, a-hydroxycth^ or ^hydroxyethyl* or R* and R* form 20 

together wkh the adjacent nitrogen atom a morpholino, pyrrdidino or piperiiUno 

group, or a physiologically acceptable sah thereof. 

5. 7-Methoxv-8-(methyi-^^dro^ethyl-aminomethyl)-iso^^ and physio- 

logially acceptable salts thereon 
25 6. 7-Meuioxy-8-morphoHnometh^-isoflavone and physiologically acceptable 25 

salts thereof. 

7. 7-l8opropOKy»8*morpholinomethyl-tfofIavone and physiologically accept- 
able salts thereof. 

8. 7-Isopropoxy-^methyl-^l^droxyeth]i-aminomethy])isonavone and i^y- 

30 siologially acceptable salu thereof. 30 
9. 7*U(»ropoxy-8-p^ridinomethyl-isofIavone and physiologicaily acceptable 
salts thereof. 

10. 7-Iflopropoxy-^[n4>at)i(2pmethYlpyrid-^)i)-aminomethyU-isoflavo^^ and 
physioI<»icalfy accei>table salts thereof. 
35 ii- 7-Isopropo^-8-pyrrolidinomethyl-isoflavone and physiologically accept- 35 

able salts thereof. 

12. 7-Cet3doxy-8-morphoiinomethyl-i8oflavone and physiologically acceptable 
salts thereof. 

13. The hydrochloride, hydrobromide, hydrosulfote, nicotinate, bitartrate, 

40 citrate, gluconate or lactate salt of a compound as claimed in any of 40 
claims 4 to 12. 

14. Compounds according to claim 1, substantially as hereinbefore described 
with reference to any one of Examines 2, 3, 5—9 oc 11. 

15. A process for the preparation of a compound of the general formula (I) as 

45 defined in claim 1 which comprises reacting a compound of the general formula, 45 



-Vi 

Cl 

whereia R is as defined in claim 1 with a secondary amine of the general formula 

W (IV) 
wherein R' and R* each have the meaninp defined in daim 1. 
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16. A process as claimed in claim 15, in which ^ethylaxnino-ethanol, 
morpholine, piperidine, pyrrolidine or 2-n-butylaminoHS-mcthylpyiidinc is used as 
amine reactant of the general formula (IV). 

1 7. A pfocess as claimed in claim 1 5 or 16, in which an alkanol of 1 — 4 carbon 

5 atoms or an excess of the amine reactant is used as reaction medium. 5 

18. A process as claimed in any of claims 15 — 17 wherein said compound of 
the general formula (III) has been prepared by chloromethylating a corresponding 
compound of the general formula: — 



(ID 



10 19. A process as claimed m claim 18, in which the chloromethylation is 10 

perTormed with formaldehyde and concentrated hydrochloric acid in an acetic 

add or propionic add medium. 

20. A process as claimed in claim 18 or 19, in which the chloromethylation is 

peiformed in the presence of a Lewis add. 
15 21. A process as claimed in claim 20 wherein said Lewis add is zinc chloride, 1 e 

aluminium chloride or stannic chloride. 

22. A process as claimed in any of claims 18—21, in ^ch the 
chloromethylation is performed at 60 to lOO^C 

23. A process as claimed in claim 22 wherein th& chloromethylation is 

20 peribrmed at 85 to 95^C 20 

24. A orocess as claimed in any of claims 15—23 including the step of 
conveittng the product of general formula Q) to a physiologically acceptable acid 
addition salt thereof. 

25. A process as claimed in claim45, substantially as hereinbefore described. 

25 26. A process for the preparation of con^wonds of general formula CO &s 7s 

defined in claim 1 and pli^ologicaQy acceptable add addition salts thereof, 
substantially as herembefore described with reference to any one of Examples 2, 3, 
5—9 and 11. 

27. Conqsoonds of general formula I and physiologically acceptable add 

30 addition salts thereof made by the process of any of claims 15 — ^26. ^ 

28. A feed additive containing a compound as claimed in any of claims I — 4 or 
13 as active ingredient and a physiolodcallv acceptable carrier or comestible. 

29. A feed additive as claimed in claim 28 conmrising a compound accordins 
to anv of clainw 5— 12 or 14. 

35 30^ An animal feed or watering oonmosition comprising an anabolicaOy 35 

effective amount of a coEQ|)ound as daimed in any of daims 1 — 4 or 13. 

31. An animal feed or watering composition comprising an anabolically 
effective amount of a compound as claimed in any of claims 5 — 12 or 14. 

32. A method of increasiog the wei^ gain of livestock which comprises 

40 a dmin istering to said livestock an anabolically efFective amount of a compound as 40 
claimed in any of dainu 1 — 14. 

33. A pnarmaceutical composition containins as active ingredient a 
compound as claimed in any of claims 1 — 4, 13 or 14 together with a 
pharnttceutically accej^le solid or lii^uid carrier. 

45 34. A comimsttion as claimed in clami 33 compnsmg a compound accordmg 4c 

to any of claims 5—12. 

35. A composition as claimed in datm 33 or 34 in unit dosage form. 

For the Applicanu, 
FRANK B. DEHS & CO., 
Imperial House, 
15—19 Kinnwav, 
London 6UZ. 
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